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SUMMARY

The purpose of this project was to develop and evaluate
an individualized instructional program in pre-calculus mathematics.
Computer based resource units were developed which produce
individualized instructional units based upon the student's background
and understanding of each pre-calculus topic.

Experienced calculus teachers determined objectives which
should be satisfied by students entering calculus in each of four
pre-calculus units: Sets, Relations and Functions; Algebra;
Trigonometry; and Analytic Geometry. Multiple-choice questions were
then written for each objective and instructional materials, primarily
programmed materials, were selected which would enable a student to
satisfy each objective. For each pre-calculus unit a computer program
was written which takes student responses to the multiple-choice
questions as input, determines which objectives the student has not
satisfied, and provides printed output of instructional materials for
each objective not satisfied.

The resource units were used with students enrolled in one of
two pre-calculus classes. In general, achievement of the class using
the resource units did not differ significantly from the achievement of
the control class. The unit pretests revealed extreme variability in
student understanding of pre-calculus mathematics, strongly supporting
an individualized instructional approach.

To make the instructional system adaptable to other courses,
a general computer program was written which allows an instructor
to input objectives, criteria for satisfying objectives and instructional
materials for each objective. This general program is compatible with
test scoring machines which provide punched output and could be used
effectively by an instructor who encounters considerable variability
in student preparation for a given course.
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Introduction

Students enter calculus courses with considerable variability
in mathematical maturity. This is due in part to the time spent
in previous study of mathematics and to the nature of mathematics
courses previously studied. Because of the variability in high school
mathematics courses beyond the three year college preparatory program,
many students with four years of high school mathematics are inadequately

prepared in some topics of pre-calculus mathematics. Such variability
of preparation is clearly revealed when the calculus student encounters
the definition of function. Successful study of differential and
integral calculus depends heavily upon the student's ability to work
with functions and upon his competency in algebra and analytic geometry.
The problem, therefore, is how to assure that students begin the study
of calculus with an adequate understanding of the essential pre-calculus
mathematics topics without requiring all students to take the same
pre-calculus course. It is unreasonable to require a student to take
an entire course when he may be deficient in only one topic, however

it may be unwise for the student to enter calculus with such a deficiency.

The purpose of this project was to develop and evaluate an
individualized instructional program in pre-calculus mathematics. The

project focused !Ton four units of pre-calculus mathematics: Sets, Relations
and Functions; Analytic Geometry; Algebra; Elementary Functions.

Specific objectives of the project were:
(1) To develop instruments for measuring student understanding

of each pre-calculus topic,
(2) To determine the effectiveness of the instruments in

identifying weaknesses which lead to failure in calculus,
(3) To design individual instructional units based upon the

student's understanding of each pre-calculus topic,
(4) To evaluate the use of the instructional units with students

in a pre-calculus course,
(5) To prepare a manual of instruction for using and modifying

the pre-calculus units.



Recognition of the fact that a person learns as an individual
rather than as a "typical" member of a group is the first step toward
individualized instruction. Ideally an instructor would: (1) determine
each student's understanding of a topic, (2) prescribe an appropriate
program through which the student would meet the objectives of the
topic and (3) manage and evaluate the student's progress through the
topics. Such an individualized approach would involve the instructor
in exhausting and needless repetition. The need for extensive memory
and adaptability to repetitive processes suggest that the computer could
be used in this individualized approach. This is precisely the purpose
of a computer based resource unit.

A resource unit is here defined as a collection of suggested
learning activities and materials, organized around specific objectives
on a given topic, which the instructor may use to help him individualize
a teaching unit. In a computer based resource unit the computer serves
as a storehouse of information on resource materials and selects from
this storehouse an individualized instructional unit for each student.

Extensive research on Computer Assisted Instruction (CAI), which
involves direct student-computer interaction, has been done at a number
of universities throughout the United States. Comparable research on the
use of the computer for the management of instruction and specifically,
computer based resource units, does,not exist. Perhaps the most extensive
work on the development of computer. based resource units has been done at
the Curriculum Center of the Erie County Board of Cooperative Educational
Services in conjunction with The Center of Curriculum Planning, SUNY at
Buffalo, New York.' To date nineteen units have been developed and are
currently being used by elementary and secondary schools in Wester New York.
These units were prepared by experienced teachers working with curriculum
specialists and are subject to revision through the suggestions made by the
current users. The continued use which these resource units are receiving
is an indication of the success of computer based resource units in
elementary and secondary schools.

1

Eisele, James E., "Computers in Curriculum Planning," Educational
Technology, Vol. VII, No. 22, (Nov. 30, 1967), p 9-16.

2Eisele, James E. and Robert S. Harnack, "improving Teacher Decision-
Making and Individualization of Instruction," The Quarterly, Vol. XVII,
No. 4 (May 1969), p.8.



From the extensive research on individualized instruction one
concludes that mathematics is a discipline which should lend itself
to computerized individualization of instruction, and that such
individualized instruction should be a most effective alternative
to group instruction when considerable variability in background exists.
It thus seems appropriate to attack the problem of bringing students
with extreme variability in background to the same level of achievement
in pre-calculus mathematics through the use of computer based resource
units.

The activities of the project focused on the application of a
recently suggested research model to the problem of developing individualized
instructional units. In 1 recent article on learning theory and research
in mathematics education, J. Fred Weaver suggests five necessary com-
ponents to be considered in establishing any comprehensive framework for
research in mathematics education. These are identified as: (A) The
mathematics program, (B) The learner, (C) The teacher, (D) Instructional
materials, methods, activities, and (E) Organization for implementing
instruction.

1

Weaver, J. Fred, "Using Theories of Learning and Instruction in
Elementary School Mathematics Research," The Arithmetic Teacher, Vol. XVI,
No. 5 (May, 1969) , p. 379-382.
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Methods

Resource Units Developed - During the first component of this
research project, June 15, 1970 to August 31, 1970, the resource units
were developed. Three consultants, all experienced teachers of calculus,
worked with the project director in developing resource units in
Algebra, Analytic Geometry, Sets, Relations and Functions and Elementary
Functions. For each of the four units the consultants determined
objectives which should be satisfied by students preparing to study
calculus. With objectives fcr each unit determined, the project staff
then prepared five option multiple-choice questions for evaluating each
objective. Usually three or four questions were written for each
objective. The fifth option for each question was "I do not know."
This option was used to discourage guessing and blank responses.

After evaluating a large assortment of teaching materials for
each precalculus unit, the project staff selected appropriate resource
materail for each unit objective. First, resource materials were
selected on the basis of their independent treatment of the objective
in question and, second, on the basis of readability and organization.
Copies of objectives and multiple choice questions for each precalculus
unit are appended to this report.

Computer Resource Programs Written - During the summer component
of the project, but after the resource units were developed, the project
director and a computer programmer wrote computer programs for each of
the pre-calculus resource units. These programs were designed to take
a student's answers on a unit pretest as input, determine which objectives
the student has not satisfied, and provide printed output of instructional
material for each objective not satisfied.

After the four unit programs ware operational, several modifi-
cations were made. First, a subroutine was added to provide a printout
of a unit bibliography with each student output. Second, the unit
programs were made compatable with a test analysis program, SUPERGRADER.
This compatability allows the unit programs to accept as input the multiple
punched cards produced by an IBM 1230 Optical Reader from student answer
sheets. This second modification was far more difficult to implement than
hid been anticipated. Third, a general program, INFOS, was written which
includes the features mentioned above and allows input of all parameters,
headings and messages. Data for INFOS thus determines which resource unit
is being processed. This general program uses a subroutine INFO2 to process
student responses. INFOS allows a question to be used for more than one
objective 'nd does not require that questions corresponding to a given
objective LA?. numbered consecutively. Flow charts and FORTRAN listings for
INFOS and 'INFO2 are presented in the appendix. Listings of the input
control cards for each of the four resource units are also presented in the
appendix.

6
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By September 1, 1970, the proposed component I activities
had been competed; the resource units had been developed and
computer programs were operational.

Resource Units Class Tested - The proposed activities of
component II of this research project included the class testing of
the resource units and programs developed during component I. Upon
notification of approval of this project by USOE, arrangements were
made for the principal investigator to teach two pre-calculus classes
during the semester beginning September, 1970. As proposed, one of
these classes used the project resource materials and one class followed
the regular class pattern of lecture, discussion, etc.

Two resource centers were established for the class using the
resource units. The center receiving greatest use was located in the
college library in cooperation with the Reserved Book Department,
Multiple copies of all materials were available and students could take
the materials out of the library overnight. A second resource center
was located near the principal investigator's office. This center was used
primarily by commuting students who desired to take the materials home but
would have difficulty meeting the library time limits.

The pre-calculus class using the resource units net once a week
on Tuesday evenings for fourteen weeks. At the first class meeting on
Tuesday, September 8, 1970, the Sets, Relations and Functions pretest
was administered. The answer sheets were processed immediately and
returned to the students later in the class. The output was explained
and the students worked on this unit for the first three weeks of the
semester. The second unit pretest, Algebra, and the third, Elementary
Functions, were administered on one Tuesday and the output returned the next
week. The fourth unit pretest, Analytic Geometry, was returned to the
student by mail in order to meet the semester schedule. In addition to
two unit examinations, both pre-calculus classes took a sixty-eight item
multiple-choice final.

A subset of the questions on the four unit pretests was used as a
pretest for approximately three hundred students beginning calculus in
September, 1970. These pretests results were compared with final grades
in calculus to determine if success on the pretests is related to
success in calculus.

Evaluation of Resource Units - The Resource Units were evaluated
in two ways. First, achievement of the students using the resource units
was compared with achievement of the students in the control class using a
one-way analysis of variance model applied to the four variables: Unit
Test I, Unit Test II, Final Exam and Final Letter Grades. A more subjective
evaluation of the units involved observation of student reaction to the
units. Extent of student use of materials and student comments on the
units were considered in this evaluation.

7
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DIAGRAM OF RESOURCE UNIT OPERATION

Pretest answers
on scoring sheets

Optical Reader and Key-
punch prepare data cards

RESOURCE
COMPUTER
PROGRAM

OUTPUT

Student uses
resource materials

Results

Program determines
which objectives were
satisfied on pretest

Resonrce materials
for objectives not
satisifed on pretest

A correlation matrix for the control group data is presented
in Table I. Table II presents the experimental group correlation
matrix. Intercorrelations of achievement variables were approximately
the same for both groups. The pretest administered to the control group
had a correlation of approximately .35 with each of the achievement
variables. In the experimental group considerable variability exists
among the correlations of unit pretests with the achievement variables.
The algebra pretest correlated best with the achievement measures.

Means and standard deviations for all achievement variables are
presented in table III. Table IV presents descriptive data for each
of the four Unit Pretests. The relatively large standard deviations
for all pretests indicates the extreme variability in student pretest
scores. For each unit the scores ranged from lows of 0 to 5% to highs
of 90% or better.

8
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Table V presents the analysis of variance for each of the
achievement variables. For Unit Test I, Final Exam, and Final Letter
Grade variables, the F-ratio was less than one and the hypothesis
of no significant difference between the two groups on these achievement
measures could not be rejected. For Unit Test II the F-ratio of 5,80 was
significant at the 5% level and the hypothesis of no significant
difference between the two groups on this achievement measure must be
rejected.

The calculus pretest consisting of questions selected from each
of the four unit pretests was administered to 335 beginning calculus
students and to 28 students in the pre-calculus class which served as
the control group for the study. Histograms for these groups are
presented in table VI. It will be noted that the mean for the calculus
students was 53.1%, whereas, the mean for the pre-calculus students was
23.7% with only a few of the calculus students scoring as low as the
mean for the pre-calculus students and only one pre-calculus student
scoring as high as the meancf the calculus class. Final grades for the
calculus students were correlated with the pretest scores. The correlation

was .45, with very few successes (grades of A, 8, or C) in calculus

for students who scored low on the pretest.

The instructor evaluated the application of the resource units
through numerous conferences with student users. Student reaction was
generally favorable, especially with students who were deficient on only
a few objectives of a given unit. No provision was made for acceleration
by the students with few deficiencies. Such an opportunity would have
been welcomed by several students. The use of a variety of teaching
materials for a single unit of mathematics provided several student reactions.
The instructor received many verbal evaluations and comparisons of teaching
materials. After using two programmed books for the same topic, some
students freely indicated a preference for one book based upon the book's
readability or the author's approach to the topic. The anticipated problem
of differing mathematical notations did trouble some students but most
students seemed to overcome this annoyance. Perhaps these students now

see mathematical concepts as being independent of mathematical notation.



Table I

CONTROL GROUP CORRELATION MATRIX

Pretest

Unit Test I

Unit Test II

Final Exam

Letter Grade

Pretest

1.00

.34

.38

.33

.33

Unit I

1.00

.68

.84

..80

Unit II

1.00

.78

.82

Final Exam

1.00

.85

Letter Grade

1.00

Table II

EXPERIMENTAL GROUP CORRELATION MATRIX

Sets Algb. Fctns.

Sets Pretest 1.00

Algebra Pretest .31 1.00

Functions Pretest.37 .50 1.00

Geometry Pretest .13 .49 .34

Unit Test I .27 .35 .35

Unit Test II .44 .66 .48

Final Exam .44 .70 .52

Letter Grades .38 .62 .53

Geo.

1.00

.19

.27

.50

.42

Unit I Unit II Final L. G.

1.00

.58 1.00

.64 .73 1.00

.70 .83 .89 1.00
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Table III

MEANS AND STANDARD DEVIATIONS
FOR ACHIEVEMENT VARIABLES

Control Group
n = 23

Mean S. D.

Unit Test I 36.17 7.13

Unit Test II 42.13 11.96

Final Exam 64.96 17.65

Letter. Grade 2.26 1.14

Table IV

Experimental Group
n = 21

Mean S. D.

34.95 6.49

33.38 12.11

60.91

2.00

DATA ON RESOURCE UNIT PRETESTS

Number Mean
Pretest of items percent

correct

Standard
deviation

13.59

0.89

Kuder -. Ave.
Richardson Discrim- difficult
For. -21 ination index

Sets 60 52.0 27.5 .96 .66 .48

Algebra 49 44.5 18.5 .87 .44 .55

El. Fctns, 60 36.3 16.7 .88 .40 . 64

Geometry 46 34.8 17.0 .85 .38 .65



Table V

ANALYSIS OF VARIANCE

UNIT TEST I

Sum of Squares df Mean Square F Ratio

Between Groups 163.79 1 163.79 .36

Within Groups 19602.56 42 466.73

Total 19766.35 43

UNIT TEST II

Siam of Squares df Mean Square F Ratio

Between Groups 840.35 1 840.35 5..80

Within Groups 6083.56 42 144.85

Total 6923.91 43

FINAL EXAM

Sum of Squares df Mean Square F Ratio

Between Groups 180.21 1 180.21 .72

Within Groups 10548.77 42 251.16

Total 10728.98 43

FINAL LETTER GRADES

Sum of Squares df Mean Square F Ratio

Between Groups 7.47 1 7.47 .70

Within Groups 444.35 42 10.58

Total 451.82 43
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Conclusions and Recommendations

As noted earlier, the two pre-calculus classes were
compared using analysis of variance applied to four
achievement variables. For three of these measures, Unit
Test I, Final Exam, and Final Letter Grades, the null
hypothesis could not be rejected. For one achievement
measure, Unit Test II, the control group scored significantly
higher than the experimental group. This researcher suspects
that if multivariate analysis of variance had been used with
this data, especially with a suitable covariate, that the
hypothesis of equal mean vectors would not be rejected.
Unfortunately the design of the experiment did not include
a covariate. The fact that one of the classes was a sched-
uled evening class raises some question about the value of
these achievement comparisons without the use of appropriate
covariates. In the light of these factors it is concluded
thatlin generalythe achievement of the control group was not
significntly better than the achievement of the experimental
group.

Although this experiment provided an opportunity to try
the resource units with a large number of students at the
same time, it may not have been the best test of the
resource unit concept. No provision was made for allowing
students to accelerate through the four units since the
pretests and unit tests were given at fixed times. Perhaps
the best application of computer based resource units is
in providing review and remedial work for students enrolled
in a course for which they may not satisfy all of the
prerequisites. Such is the case with the following applica-
tion.

With several hundred students entering calculus each
year it was necessary to find some efficient method for
identifying students with deficiencies and students who
might be eligible for advanced placement. A pretest was
constructed which consists of ten questions selected from
each of the four units of pre-calculus mathematics and a
few calculus questions. Using the INFOS program an instructor
may determine if, on the basis of ten questions, a student
is deficient in one of the pre-calculus units. If a student
does not answer a predetermined number of these questions
correctly, the INFOS program output suggests that he take
the entire pretest for that unit to determine specific



deficiencies and corresponding resource materials for
overcoming these deficiencies. Students who are successful
with the calculus questions are invited to discuss the
possibility of advanced placement with the course instructor.
The INFOS output also advises these students to provide the
instructor with information on their previous calculus study
such as text title, oourse outline or course exams. Times
and places for takins the pretests and meeting with instructors
may also be included in the output for each student.

A recommended calculus pretest includes the following
questions selected from the four unit pretests appended to
this report: Algebra pretest questions 10,13,19,24,28,331361
38,41,45; Analytic Geometry questions 2,9110,15,18,21,2b,30,
43,45; Sets, Relations and Functions questions 61202132,6,
40,41,47,50,54; Elementary Functions questions 5,11,17,19,26,
35,41,47,52,54. This revised calculus pretest will be used
with beg innina; calculus students starting in the rail, 19y1.

The resource units have been used by several individuals
not enrolled in any mathematics course. A college staff
member and a number of students in other disciplines arc
using the resource units as a means of review and preparation
for calculus courses required in their academic programs.
The pre-calculus resource units are also being used by some
continuing education students to satisfy requirements for a
Bachelor of Liberal Studies Degree.

The resource units could also be used in vocational
educational programs. A subset of the unit objectives
could be selected which would be relevant for a specific
vocation or industrial position.

The computer based resource unit approach to teaching
pre-college mathematics to post high school students could
be used by mathematics departments involved in implementing
full opportunity programs for all high school graduates. An
effective and efficient means of teaching pre-college mathe-',:
matics, is imperative for colleges participating in such
programs. The resource units could be especially useful
where student tutors are involved.

Individualizing instruction through the use of computer
based resource units need not be limited to the teaching of
mathematics. Certainly there is a need in other disciplines

15
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to bring able students of varied backgrounds to the same
level of achievement in a most efficient way. Currently,
a fifth grade teacher is preparing to use the IN OS program
for individualizing language arts instruction and several
social science colleagues have expressed an interest in
using the program with undergraduate students.

The general program INFOS could be used by instructors
in any discipline. To use INFOS instructors must indicate
general information about the pretest such as number of
questions and the number of objectives represented by the
test. For each objective the user must provide a title for
the objective, tie number of questions for the objective,
the question numbers for the objective, the number right
which satisfies the objective, and the message to the
student if the objective is not satisfied. Since interaction
with the computer is by way of scoring sheets and printed
output, instructors do not need direct access to a computer
but could use any college or commerical computer. A major
advantage of this inexpensive use of the computer is tne
opportunityto focus the experience of several instructors
upon the needs of a single student.

A report on this project and a description of the INFOS program viii
2r7e.sr scr,rl in the No. Programs Department of The MatbrTsatics Te,acher.

A more ex±on:Ave article on the project has been submitted to Schol
Scionoo ard. Mathematics.
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APPENDIX

INFOS Flowchart
=OS 1?OZT-:;1.N Lintin
IN202 Flowchart
1:102 FORT.Lni! Listing
Directions to instructors
Directions to Studcl:ts
Sets, Relations and Function Unit

Objectives
'2retest
Sample Output
Program Listing

Algebra Unit
Objective
Pretest
Sample Out-out
Proram Listing

Elementary Functions Unit
Objectives
Pretest
Sample Output
Program ng

Analytic Geometry Unit
Objectives
Pretest
Sample Output
Program Listing



IMFOS FLOW CHART

READ:
WESTIONS

# OBJECTIVES
# BILLIO CARDS

YES

,L OBJECT.
S 25

YES

READ:
/7 QUEST. PER
OBJ., PASS. //
PER OBJ.

/-
READ:
03J. TITLE,
R2FERENCES

READ:
TITLE OF TEST
BIBLIOGRAPHY

PRIT:
ERROR
MES8AGE

NO CALL EXIT

(I
CALL LINK =02
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FORTRAN LISTING OF INFOS

//- JOB CC01
// FOP,

VIORD -INTE_:GERS
*ICCS ( CARD914C3PR I NTER )

ST SOURCE. PROGRAM
DIMENSION NC:PC( 25) 91P(IPC(25), ITCN(25910 )

____ DIMENSION ICPJT (25940)9IREF(25980)9
TITITL (4C) tKilIBL (10940 ) N(140)9KEY(1.00) 9IRIGT (25)9IRONG( 25 )9--- --
DIMENSION LIST (14C926)
DIMENSICA 10(10 )-
COMMON NC 91_ I ST9KEY9NC11,19NO,PC9 IRIGT9 MK, 1TQN9 IOBJT91RONG# TREF, IBIG

1 TI TI.9 ID
EQUIVALENCE(L IST(1926 ) "NM )
K1=2
K0=5

3141
3 FORMAT ( 1 X9 ERROR-- '.`JUMBER [F CUEST IONS EXCEEDS 100' )

1-"ORMA T.--( IX ERROR--- NUMBER CE. OBJECT IVES EXCEEDS
8 FORMAT (20(1391X))

FORMAT ( 10I 5 )
16 FORMAT (40A2)

- RE 4D (K19 1.)r,: c9;\ C0J,111IBL-
NR= (NC:+1 ) /2

.( NC,---1C 0 )49492
2 WRI TE (KC:93)

_ CALL EXIT
4 IF (NO8J-25)79795

_ 5- WRITE ( K 096 )
CALL EXI T
REAC(Ki98)-(NQPO(1)1I=1.9NO8j)__
IF (I 2C)I0,109q

9 READ (K1,11)(NUO(I)9I=219NO,I)
10 READ (K198)(IPGPC(I)91=19NOBJ)

IF._.(I-2D)12s12911
11 READ (KI98)(1PCPC(I)pI=219NOBJ)

DO 15- I=19NC8J
ISROC=NLRO(I)
READAKI,14)(ITCN(19.1),J=191SROC)
READ (KI916)(IDIQT(19JK),JK=1940)

(K1916)(1REF(.191I)911=1940)_.
READ (KI916)(IREF(IsII)91I=41,80)
CONTINLE -

READ (KI,16)(ITITL (L)9L=1940)
CO 36LL=19ii!I2L

36 READ (KI916)(KiAIBL(LL,L)9L=1,40)
CALL LINKIINFO2)
END

18
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1E702

START

INF02 FLOW CHART

CALL Rai
,EY =
RESPONS YES

INCREMENT
RIGHT

C OUNTER

MANI PUL kTE
ID NUMBER

I NCREMEN T
NC AR D

RESPONS
5 YES

INCREMENT
DONT KNOW
COUNTER

NC ARD = 2
YES

SET FIRST
CARD = TO
KEY

LOOP ONCE
FOR EACH
QUESTION

NO
C ALCULATE
NUMBER
WRONG

/ID

\PRINT:TITLE, ID,
ANS. KEY,
RESPONSES

I
ZERO

COUNTERS

NO

Y ES CALL EXIT
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PRINT:
WRONG
RIGHT
DONT KNOW

CALC ULATE
NUMBER RIGHT
WRONG DONT
KNOW FOR ONE
OBJECTIVE

RINT :
O]3JECTIViy
TITLE



I NIFC 2 FLOW CHART CONTINUED

PRINT:
RIGHT,
'.IRONG DOLT
KN011 FOR
OBJECTIVF

OBJECTIVE
SATI SF II:

\ oTO

PRINT:
REFERELIO Fl
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BIBLICGRAPHY
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FORTRAN LTSTING OF INFO2

-----.*ONF WORD-INTEGERS
:L1 ST SOURCE PROGRAM

D I M ENS I.ON-NL,PO PGPO ( 25 ) -,1-1-CN

DIMENSION !MIT ( 25,40), (REF (25,80),
T I T L ( 4C /-*Kii-I13L-A 1.0 tit° (100.)-9-1-RIGT-1-2-54-4.--1-RCNG

T IDNK ( 25 )

D IMENS ION-L I-ST-414C,263
CIMENSICN IC(10)
COMMON-NO 1-L-LST-,KEY 1 NQPC-0 DNK-1-1.TQN1-1-OBJI-,-URCNG,--LREF1-1-8 I B---

TL,KBIBL IPGPC, I TI TL , ID
ECU !VAL ENCE1 L 1 )

NCARD= I
KO=5

23 FORMAT (1H1,20X,40A2, / )
27 F OR MA -T- (.5.X1-1-AN K E-11-1-12-X-,-1-0011

28 FORMAT (5X,qI 1,IX ,100 II )
35. FORMAI -R GHT-1-9-14..,1 WRONG ' .1-14/-L-OGN 11.....K.NOW )

44 FORMAT ( /25X ,4CA2 )

---------4-5-F- 0 R A-T--(-1-.0 X GHT-1-9-1-3-1

1)
47 FORMA T- (-10X .,-5-5A.2/2542 )

50 FORMAT (1H1,////30X,40A2)
55-FORMAI-44-2-0X-,4CA2)

CALL RUN (N,V1,V2,V3,0)
22- CALL---RDM(N04142-/M3,1)

L=1
ID(L)=M1/1C
ID(L+1)=IM1-(ID(1)*100))/10
IC(L+2)=M1-41D-1-1-4*-1C04,-410(24-*-1-0)
ID(L+3)=M2/1C

-------ID (L-1-4).=M2-,(10(-4)*10)-
ID(L+5)=M3/1CCO

--ID(L-4-6)=(M3-(10(6)*1C00)14100
ID(L+7)=((M3-ID(6)*1000)-(10(7)*100))/10
ID(L+0)-M3-tID(6)#1C00)--4-1D4-7)-*-1-004 -,,-(4018)*10)
NCARC=NCARD+I

-------- IF (NCARTH2)26,24,26-
24 DO 25 L=I,NC

GC TC 22
IF-(M3)3C,-5CC,30

30 WRITE (KC,23)(ITITL(L),L=1,40)

WRITE (KO,28)(ID(L),L=1,9),(LIST(LL,26),LL=1,NO)

21



FORTRAN LISTING CF INF02 CONTINUED

KDNK=C .

KR IGT=C
CO 34 .K=1 ,(1/4:Q
IF (KEY(K)LIST(K,26) )32,3302

___.....33 KRIGT=KRIGT+1
GO TO 34

32 IF (LIST (K/26)-5 )340104
31 KDNK=KONK+1
34 CONTINUE

KROI\G =NL KR IGTKONK
WRITE (K0735 )KRIGT, KRONG KDNK
CO tie I=1,NOB.1

ISROC=NC,P0( I )

IR ICT ( I )=0

IDNK( I 1 =0.

CO 43 J=171 SRCC
ITQN=ITCN( I ,J)

LIST (J, )=L (ST (IITCN$ 26)
--. IF (L IST ( Jt I )KEY ( I I TON) )

40 IRIGT ( I ) =IR IGT ( I )+1

_41. I F (LIST (..), I ).5 ) 43,42,43-- - - -

42 IDNK( I ) = [LINK ( )4-1

43..CONT NUE -

WRITE (KO744)(1CBJT(II.JK),JK=1,40)
IRONG( I )=N0PC ( IGT ( I )ICNK( I ).

WRITE (K0?45) IR IGT( I) IRONG ( ),IDNK(I) ,NCP0(I)
I F (.1PGPOCI IRIGT( I ) )48,48 s46

46 VIRITE (K01.47) ( TREE( Iv' I ),I).=1,80)
__.48.CCNTINUE

DO 45 LL=lvIBIBL
IF (LL-71)56,52956.

52 WRITE (KC, 5C) (KBI(3L(LL,L) ,L=1 /4C)
GO TC

56 WRITE (K0,55) (KBIBIALLIL) ,L=1 v40 )
49..CONTINLE.

GO TC 22
5C0 CALL E X I T . . _

END



Directions To Instructors

Development of the Resource Units

During the summer, 19V0, four experienced calculus
teachers determined objectives which should be satisfied
by students entering calculus. Four units of pre-calcuius
mathematics were considered: Sets, Relations and Functions;
Algebra; Elementary Functions and Analytic Geometry. The
teachers then wrote multiple-choice items to test each
objective. Usually, four test items were written for each
objective.

A Fortran IV computer program was then written which
would take the student's answers to the test items for a
unit as input, determine which objectives were not satisfied
by the student and Provide a printout of how successful the
student was on each objective, together with suggested
teaching materials for those objectives which were not
satisfied.

A common program INFOS is used by all four units.
This program allows for varing the number of objectives, the
number of questions per objective, the number correct for
success on an objective, and the printout of teaching materials.

During the Fall, 1970, semester all four units were
used with a class of twenty-five pre-calculus students.
Following this experience minor revisions were made in each
unit.

Usine- the Resource Unitn

The Fortran program, INFOS, should be adaptable for use
with any computing system. The program uses subroutines
to translate card input from an IBM 120 Optical Reader
Keypunch system which produces one card per student with
responses punched two per column. Some adjustments may be
necessary to make the program compatible with local input-
outpuq; devices. Since each of the four unit programs is
essentially a data deck for the INFOS program, a user may
conveniently make changes, deletions or additions to adapt
each unit for local use. It should be rioted that Questions
relted to a given objective need not be consecutive and a
given question may be used for more than one objective.

When administering a pretest an instructor should
(1) be sure students use the .ppropriate pencil (usually
a a or.eq1Awilent), (2) discuss the purpose of the pretest
so students will not; rues but select ciloice five when
appre'.)rite, (5) he sure student identification numuers
apper on tae: answer. i3neets.
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Fifty minutes should be sufficient for most slmdenbs
to coplete each of the unit pretests. :Experience has shown
that placing several copies of each of the beaching materials
on reserve in the library will be sufficient; for student
access, especially if they may be t::,ken out of the library
overnIght.

Directions to the Students

The attached multiple-choice pretest covers one unit
of pre-calculus mathematics. The purpose of this test is to
identify your strengths and weaknesses for this unit and to
recommend some teaching materials covering any weaknesses
which are identified.

You should indicate your response to each question on
the scoring sheet using a number trio pencil. Do not guess.
If a cue:,2tion refers to some tonic which you have not studied
or do not remember, please respond with choice five "I do not
know." It is important that your social security number or
some other identification number is entered in the space
provided at the ton of the answer sheet.

Your answer sheet will be used as data for a computer
program. This proram determines which questions you missed,
what your weaknesses are in this unit and what materials you
should study. A printout will be returned to you which
detaiir the program treatment of your answers. For each
objective which you did not satisfy, several references will
be printed. You are advised to use these references, in the
order in which they appear on the printout. Your insLructor
will tell you whore these materials are available.

214.



.Objectives for Sets, Relations and Functions Unit

I. Sets

1. To understand the notation and uses of the undefined terms:
set and element. (Pretest questions1,2,4)

2. To know the definitions of: universal set, empty set, disjoint sets.
. (Pretest questions 3,5,10,11)

3. To know the definitions and notations of the set relations: subset (E.),
proper subset (c), equal sets (=), one to one correspondence (÷÷);
and to be able to apply these definitions in specific examples.
(Pretest questions 1, 2, 6, 8, 9)

4. To know the number of subsets in a given set. (Pretest question 12)

5. To know the definitions and notations of the set operations: union (L),
interesection (r), complement ('); and to be able to perform these
operations on specific sets. (Pretest questions 13, 14, 15, 16)

6. To know the basic properties of the set operations: union, intersection
and complement. (Pretest questions 17, 18, 19, 20, 21, 22)

7. To understand and be able to apply the definition of set Cartesian
product (X). (Pretest questions 23, 24, 25, 26, 27)

II. Relations

8. To know that a binary relation from set A to set B is a subset of the
Cartesian product of A and B. (Pretest question 28)

9. To be able to list the set of ordered pairs in a described relation.
(Pretest questions 29, 30)

10. To be able to describe the relationship represented by a set of ordered
pairs. (Pretest question 31)

11. To know the reflexive, symmetric and transitive properties of relations,
(Pretest questions 32, 33, 34, 35)
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Function

12. To know the definition of the term function, including the ordered
pair definition. (Pretest questions 36, 37, 38, 39)

13. To be able to determine the range and domain of a given function.
(Pretest questions 40, 41, 42, 43, 44)

14. For a given function, to be able to determine the value of the range
which corresponds to a specific value of the domain. (Pretest questions

45, 46, 47)

15. To recognize the sketches of the constant functions, identity functions
and absolute value function. (Pretest questions 48, 49, 50)

16. To be able to identify functions for which inverse functions exist.
(Pretest question 51, 53)

17. To be able to identify the inverse of a given function. (Pretest

question 52)

18. To be able to identify the composite function g(f(x)), given the two
functions f(x) and g(x). (Pretest questions 54, 55)

19. To he able to indicate the range and domain of the composite functions
g(f(x)). (Pretest questions 56, 57)

20. To be able to identify the domain of the sum, product and quotient
of two functions.
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Sets, Relations an6 vrete.r:t

1. If set A r, e, q then:
(1) r is an element of
(2) r is a subset of A
(3) A is a subset of r
(4) A is an element of r
(5) I do not know

2. If A = IxIx is an odd number less than 10f then it follows that:
(1) 9 isa subset of A.
(2) 9 A

(3) 9 c A
(4) 9 is a proper subset of A
(5) I do not know.

3. In any discussion the set which contains all members of any set
which ve are considering is called:
(1) a subset
(2) the: universal set
(3) the empty set
(4) disjoint
(5) I do not know

4. If a r. X, b Z and X is a subset of Z which of the following is
necessarily true?
(1) a r. Z (3) a is a subset of Z
(2) b E X (4) a= b

(5) I do not f. now

5. Two sets A and B are disjoint if a:10 only which of the following
is true e

(1) A and E have no ele=ts
(2) A is a subset of B
(3) A . B
(4) B is a sUbs :it of A
(5) I do not know

6. If A = (1,3,5,7,9J, = (3,5,7), and C = [3,7,9), which of the
following is true?
(1) A is a subset of B (3) C is a subset of A
(2) B is a subset of C (4) B= C

(5) I do not know

7. If the universal set U = (a, e, i, o, u} and A = (e, il, then A'
(the complement of A) equals:
(1) _te,i)
(2) fa,c,i,o,u)
(3) 7,a,o,u)
(4) none of the first three choices
(5) I do not know
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8. If A = (x,y,z) which of the following is not a proper subset of A?
(1) tx,y)

(2) [y)

(3) 0
(4) (x,y,z)
(5) I do not know

9. If there exists a one-to-one correspondence between the finite sets
A and B then it follows that:
(1) A =B
(2) A is a subset of B
(3) A is a proper subset of B
(4) A has the same cardinal number as B
(5) I do not know

10. Which of the first three choices below does not represent the empty set?

(1) A = (Y Ix is an odd natural number which is divisible by
(2) B =

(3) 0'

(-1,0,1)

(4) All of the first three choices represent the empty set
(5) I do not know

11. (A) The empty set is a subset of every set.
(B) The empty set is an element of every set.
(C) The complement of the empty set is the universal set.
Which of the statements above is false?

(1) A is false
(2) B is false
(3) C is false
(4) Statements A,B an:1 C are all true
(5) I do not know

12. If set A contains n elements then the number of subsets of A is:
(1) nn
(2) nc--

(3) 2n
(4) none of the above
(5) I do not know.

13. Lf A = (3,5,7) and B =( 5,7 9,131 then AnS equals:

(1) (3,5,7,9,11;
(2) [9,1)3

(3) (75,7)
(4) none of the first three choices
(5) I do not know.
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14. In the Venn diagram at the right
the shaded region represents

(1) AnB
(2) ALAI

(3) A'
(4) none of the first three choices
(5) I do not know.

15. If A = (3,5,7) and

(1) (3,5,7 9 =1)
(2) 7)

(3) (3,!,11)
(4) novae of the first three choices
(5) I do not know.

16. In the diagram at the right
the shades region represents:

,9,111 then AUB equals:

(1) AUB
(2) A:16

(3) AsUB'
(4) none of the first three choices
(5) I do not know.

17. In the diagram at the right
the shaded region represents:

(1) AnB'
(2) A'nB
(3) AnB
(4) none off' the first three choices
(5) I do not know.

18. AnA' equals

(1) A
(2) the universal set
(3) the empty set
(4) none of the first three choices
(5) I ,.5e not know.

19. AUB U:3) equals

(1) An(Bnc)
(2) (AuOnc
(3) (AnB)u-2

(4) (AUB)uc
(5) I do not know.
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20. A u(Bnc) equals

(1% (1) (A nB) U(A
(2) (A UB) n(A UC )

(3) A n(B uc)
(4) (A: UB) is

(5) I do not know

21. (A UB)' equals

(1) A' UB'
(2) A' nB.
(3) (A nB)
(4) none of the first three choices
(5) I do not know

22. (1) A U0 = 0
(2) (B B

Which of the statements above (is) are true if A and B are any sets

(1) Both 1 and 2
(2) 1 only
(3) 2 only
(4) neither 1 nor 2
(5) I ego not know

23. If A = (x,y) and B = [a,b,c 1 which of the follo,Aing belongs to A X B:;

(1) (a,x)
(2) (xsx)

(3) (Y.,0.)

(4) none of the first three choices
(5) I do not know

24. If A = [1,2 land B = [2,31
(A X B) equals:

(1) (1,2), (2,1), (2 >3)
(2) (1,2), (1,3), (1,1)

(3) 1(1.2), (1,3); (22),
(4) none of the above
(5) I clo not knoll;

then the Cartesian product of A and B

(3,2)S.

(2,2)

(2,3?)

25. (a) AXB =BXA
(b) A X B is a subset of B X A
(c) A is a subset of B X A

Whtth of the above three statements is true?

(1) (a)
(2) (b)

(3) (0)
(4) none of the statements are true
(5) I do not know
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26. If A X B = U5,10, (4,2), (5,3), (4,1))then A equals:

(1)
(2)

P
04,/ 5)

(3) (3,4,53
(k.)
(5) I do not know

27, If A,B and C are sets then .AX(B U C) equals:
(1) A X (B c)
(2) (A x B) u C

(3) (A x B) u (A x c)
(4) (A B) x (A u c)
(5) I do not know

23. A binary relation from A to 73 is a set of ordered pairs which is a
subset of A X B, Which of the following is a binary relation from
A to B if = 15,6) and B = f.6;-1)?

(1) t (5,7), (6,7) 3.
(2) (5,5) (6,q 3 .
(3) t (7,6), (6,6) 3.
(4) none of these
(5) I do not kno-?

29. If A = (1,2,3] and B = (2,3) then the binary relation R (a b) I a EA,
b 'ED and a = b) equals:

(1) ( (2,2), (3,3) I
(2) ft (1,2),(1,3), 12,3)
(3) L (1,2), (2,2), (2,3)
4) [ (2,1), (2,2), (3,2)
(5) I do not know

30. If A = (1,2,3) and B = 2,3,41 then the binary relation R =

(x,Y) x EA, y E B and 2x = equals
(1) ( (2,2), (3,3)

(2) C (1,2), (2,3), (3,4)
(3) (1,2), (2,4)
(4) none of these,
(5) I do not 1--.nc

31. If A equals the set of real numbers and B equals the set t real
numbers then the relation R = ( (x,y) 1 x E EB and x + y2 = 1)
represents:
(1) point
(2) line
(3) circle
(4) ellipse
(5) I do not knol.q
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32. 7:1(..

symetri on2f
transTlve
reflexive ild

do not '11'_7?

33, The relation ''sul:set"

(1) reflexive only
(2) reflexive and szr:tric
(3) re'nexi\re and trP.r.sitie
(4) sym:ris: and trans5.tie
(5) I do not krio7;

rela:lor "brother is:

refle;.ive

sywetrie

none of thc abor
do not 1-no-,

35 An equi7alcni:.e rela',7j.on is relation which is:
(1) reflxie only
(=') reflexi,:.e and s,;::.ra..tric only
1)%
\J) syetric and tL-ansic only
(4) reflexive, symn:tric and transitive

(5) 1 donot

3(1. Which of the re-ii:cions ske':.ched -oclo is a fun(;tf:Arn:

(1) a
.

(2) h (3) :! (4) d (5) I do not know
-..

lc

'T
37. WI-lich of

(1)

the follcinr: relations

R [ (x,Y) I x,Y are

:1

Ill
I.

/

4.- c 1 d

i2 not a ftnction,
real n!...mbers and y =

-) 1
(,)) R = [ (x,1!) 1

x,7 are real nl.)mbers and y = x--' -1J\--,

(3) E -.= [ (x,y) 1 x,y are -positive real numhers and xy =1)

W R = [ (:,;,y) I xy are real nt:47,bers and y
2

= x)

(5)
,
_,. do not know
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38. Which of the following relations is not a function.
(1) R = ( (1,1), (2,2), (3,3) )

(2) R = ( (1,1), (1,2), (1,3) )
(3) R = ( (1,1), (2,1), (3,1) )

(4) R = ( (1,2), (2,1), (3,3) )

(5) I do not know

39. A function is a relation which assigns to each element in its domain:
(1) Exactly one element in its domain
(2) Exactly one element in its range
(3) One or more elements in its range.
(4) One or more elements in its domain.

(5) I do not know

40. What is the range of the function f(x) = x2?

(1) all real numbers
(2) all positive real numbers
(3) all positive real numbers and zero
(4) none of these
(5) I do not know

41. What is the domain of the function f(x) = -177
(1) all positive real numbers
(2) all positive real numbers and zero
(3) all real numbers
(4) all negative real numbers
(5) I do not know

42. theWhat is domain of' the function f(x) 9-x

(i) 0 3

(2) 0 <x <3

(3) -3 < x < 3

(4) -3 s x 3

(5) I do not know

43. What 18 the domain of the function R = ( (1,3), (2,4), (3,5) )

(1) [1,2,3
(2) (3,4,5 )

(3) t1,2,3,4,5)
(4) [31
(5) I do not know

44. What is the range of the function R = ( (1,3), (2,4), (3,5) )
(1) (1,2,3)
(2) (3,4,5)

(3)

(4) L

ti3) .2,3,4,,5)

(5) a do not know

\
45, If f(x) = x 2

+ 1 then f(1) equals:
(1) 0 (2) 2 (3) 1 (4) -1 (5) I do not know

46. If g(x) = x2 ± 3x then g(b) equals:

(1) b2 + 3b (2) b (3) b2 (1) 0. (5) I do riot know
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47. If f(x) =x
2

then f(x + 2) - f(x) equals:
(1) fc,x)

(2) x 4- 4x 4

(3) 4x 4- 4

(4) f(2)

(5) I do not know

b1

X

48. The sketch above which represents the identity function y = x is:
(1) f (2) a (3) c (4) d (5) I do not know

49. The sketch above which represents the constant function y = 1 is:
(1) f (2) a (3) c (4) e (5) I do not know

50. The sketch above vlich represents the function y =ixl is:
(1) c (2) e (3) f (4) a (5) I 0* not know

51. Which sketch above represents a function which has an inverse
for the indicated domain.
(1) a (2) b (3) c (4) f (5) I do not know

52. Which sketch above represents the inverse of the function represented
in sketch (d)
(1) b (2) c (3) e (4) f (5) I do not know

53, For which of the following domains would the function y = x
2
have an

inverse?
(3.) < x <

( 2) -1 < x <1 cniy
( 3) 0 < < e:/-z) r ./
(14) none of the above
(5) I do not know
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514. If f(x) = 2x + 1 a.z.c? f;( = :X2 - 3x then g(f(x)) equals:
(1) (2x + 1)2
(2) 2(x2 - 3x) + 1
(3) (2x +
(4) (x2 - 3x) (2x +
(5) I do not knot.:.

55. If g(x) and f(x) Etre two functions defined on the real numbers
which of the `.`our statements below may not b(-: true?
(1) f(x) + g(x) g(x) + f(x)
(2) f(x) g(x) = g(x) f(x)
(3) f(g(x)) = g(f(x))
() f(x)(g(x) - f(x)) = f(x) g(x) - (f(x))2
(5) I do not kno,a

56. If g(x) =vX and f(x) . 4 - x2 then the domain of g(f(x)) equals
(1) all real numbers
(2) x:?:0

(3) ---P-5x9
(4)
(5) I do not ?MOW

57. If g(x) .7-i and f(x) = 4 - x2 then the range of g(f(x)) equals:
(1) all real numbers
(2) x
(3) -2.-1; 2

(1+) 0.:'"x.2
(5) I do net !mow

53. If the function f(x) has domain -5<x-t.5 and the function g(x) has
domain < x < 7 'Caen the domain of f(71 + g( x)
(1) -5<x < 5
(2) -5 < x < "
(3) 3<x<'7
(11-) 3<x<
(5) I do not know

59. If f(x) =Nr3,7 and :;(:?.-) = x3 then the domain of g(x) f(x) is:

(1) <x< cc'
(2) 0 0-;

(3) 0x< v-

(4) none of the above
(5) I do not know

60. If f(x) = x - 2 and g(x) = x - 3 then the domain of f(x) would be
all real numbers except: FTC)
(1) x= 2

(?) x = 3
(3) x = 2,3
(4) x 6
(5) I do not know
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*****************SETS UNIT PRE-TEST AUG 1970*********.

STUDENT NW-TER 055364781
ANS. KFY 1321133442233111234224334231133333424223241221323313.33.3.34432_
055364781 132113344223311153445333124113555555555155335145555555555555

25 RIGHT 8 WRONG 27 DONT KNOW

ELEMENT, SUBSET, UNIVERSAL SET
10 RIGHT 0 WRONG 0 DONT KNOW OUT OF 10

NUMBER OF SUBSETS
2 RIGHT 0 WRONG 0 DONT KNOW OUT OF 2

DEFINITION OF UNION AND INTERSECTION
4 RIGHT 0 WRONG 0 DONT KNOW OUT OF 4

PROPERTIES OF UNION AND INTERSECTION
2 RIGHT 2 WRONG 2 DONT KNOW OUT OF 6

MC FADDEN P55-76 SELBY P40-46

CARTESIAN PRODUCT
3 RIGHT 2 WRONG 0 DONT KNOW OUT OF 5

DEFINITION OF RELATION
3 RIGHT 0 WRONG 1 DONT KNOW OUT OF 4

REFLEXIVE, SYMETRIC, TRANSITIVE PROPERTIES
O RIGHT 0 WRONG 4 DONT KNOW OUT OF 4

SELBY P156-160 BAUM P68A-74B

DEFINITION OF FUNCTION
0 RIGHT 0 WRONG 4 DONT KNOW OUT OF 4

MC FADDE'l(S-R) P187-197 HOWES P76- 103(F -R) BAUM P521A-5158

RANGE AND DOMAIN
O RIGHf 3 WRONG 2 DONT KNOW OUT OF 5

MC FADDEN IS-R) P197-217 BAUM 515B-527A HOWES P104-124IF-Rt

FUNCTIONAL VALUES
1 RIGHT 1 WRONG I DONT KNOW -our OF 3

MC FADDENIS-R)P217-219 BAUM527A-540A HOWES(F-R)PB2-86

SKETCH OF IDENTITY FUNCTION
O RtGHT 2 WRONG I DONT KNOW OUT OF 3 40



MC FADDE1 (S-R) P235-242

SKETCH OF THE CONSTANT FUNCTION
0 RIGHT 0 WRONG 1 DONT KNOW OUT OF 1

HOWES(F-A) P219-224

SKETCH OF ABSOLUTE VALUE
0 RIGHT 0 WRONG 1 DONT KNCW OUT OF 1

MC FADDE% (S-R) P235-242

INVERSE FUNCTION
0 RIGHT 0 WRCNG 1 DONT KNOW OUT O_F 1.

MC FAGDEN(S-) P243-255 HOWES(F-R) 08-92,460-464

COMPOSITE FUNCTION
0 RIGHT 0 WRONG 4 DONT KNOW OUT OF 4

MC FADDEN (S-R) P219-230 HOWES P124-146(F-R) SELBY 251-256

SUMS, PRODUCTS, QUOTIENTS OF FUNCTIONS
0 RIGHT 0 WRONG 3 DONT KNOW OUT OF 3

HOWES P1.24-I34 SELBY P234-247

I.

r-

******************SETS UNIT 818LIOGRApHy***************************;

MCFADDEN, mOORE, AND SMITH - SETS, RELATIONS, AND FUNCTIONS

VERI'XN E. PRE-CALCULUS MATHEMATICS,FUNCTIONS, AND RELATIONS(F-R)

3AUM AND DOBYNS - THE STRUCTURE OF THE REAL NUMBER SYSTEM

SELBY AND SWEET - SETS, RELATIONS AND FUNCTIONS

37
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71



SLTS, PLATIONS, AND FUNCTIONS INPUT FOI. I;:720S

// JCh CCC1
.// XEC INFOS

6C 16 5

11 1 It 6 5 It 4 It 5 3

8 1 3 4 3 3 3 3 3 2 1.

1_ 4 ...3

1 3 2

1 2 3 4 5 6 -- 7_ _8._ _9_ .

ELEMENT, SUBSET, LNIVERSAL SET
.AMC. FACDEN (S-R) P1-39 SELBY P1-22 HCWES..P1733___ _BAUM-2A-44A

---- 12 --

NU 'BER CF SUBSETS
-SELPY AND Sl-iEET P22-24-

13 14 15 16
DEFINITION CF UNION AND INTERSECTION
MC FACDEN P39-57 BAUM 46A-59A _

17 19 20 21 22
PRCPERTIES CF UNION AND INTERSECTION
MC EACCEN P55-76 .- SELBY P40-46

-- ?3 24 25 26 27
CARTESIAN PRODUCT
PC Ft,CDFN(S-R)P142-152- BAUX_P49B-6BA ^ HOWES-P61-67.(F-R)__
SELBY P146-152

2 8 3C 31 .

DEFINITION CF RELATION
MC FACflEN(S-R)P165-184... - HOWES .P67-76(F.!-R)__ --SELBY-13153-156-

- 32 33- 34 35 _..

REFLEXIVE, SYMETRIC, TRANSITIVE PRCPERTIES
SELBY P156-160 BAUM P68A-740--..--

38



SETS, RELATIONS, ADD FUNCTIONS INPUT CONTINUED

- - 36- -37-
DEF INI T ION CF FUNCTICN

. MC FADDEN ( S-R ) -P76-103 F-R )--. - - BAUM-P5214-=-515B ---- ---
SELBY P2C9-224

_ _ 4C .__ 41_42 ____43 -
RANGE AND CON A IN
MC_FACCEN HOW ES--11-104-,124tE=R )

45.. .. 46 47
FUNCTIONAL VALUES
MC. FACCEN(S-R)P2-1-7-.21q -BAUN5274-540A IACWESUF-R14382-86

SKETCH OF IDENTITY FUNCTION
.FACDEN I S-R )-P235-242

_ 49
SKETCH CF THE CONSTANT FUNCTICN

______HOVrESIF-!RA_P219-7-.224

SKETCH CF A B SCLUTE VALUE
___ MC _FADDEN_ ( S-R ). -. P2357-_242

-
INVERSE SE FUNC T ION

___.MC FADDEN (.S.7-R )._ P2437255

54-55-56 57
CC iPOS [ TE FUNC T ION

_______ NC _FACDEN S-R ) -P-219 -230

HOWES (F_:-R ) f17.8:7-92_,_460-464

HCWES--P12_41-1.4.6..0. -R1-- SELBY- 251--r-256

_ 58-- --5S--6O
SUMS v PRODLC T S QUO T I ENT S OF FUNCTIONS

- hCWE S.P E L Y-P234-247

RELATIONS--- FUNCTICN. PRETEST. F _RESCURCE MATER IALS**NOV _19704",
***************SE TS UN IT Br BL I CGR APHY***********************##
MCFACUEN, SCORE., AND-SY I TH_ 77.._SE TS ,._RELAT I CNS.,-AND _FUNCTIONS.
HOWESv VERNCN E. PRE-CALCULUS MATHEMATICS, FUNCT IONS, AND RELATIONS
BAUM AND DOBYNS-7.-ThE-STRUCTURE. OE _THE. _

SELBY AND SVNEET SETS, RELATIONS ANC FUNCTIONS

39
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.OBJECTIVES FOR ELEMENTARY FUNCTIONS

I Trigonometric Functions

1. The student should know the underlying properties
of right trianzles includinr4 the Pythagoren
Theorem. (pretest question 1,2)

2. The student should know the relationship of central
angle, arc. and radius. (Pretest questions 3, 4, 5)

3. The student should know the definitions of the six
trigonometric functions. (pretest questions 6, 7,
8, 9, 10, 11)

4. The student should know the values of the f.unctions
for,the special anples; 30 °, 450, 600, 1800,
270'. (Pretest questions 12, 13, 14, 15)

5. The student should be able to express the measure
of an anFle in either degrees or radians. (Pretest
questions 16, 17, 18)

6. The student should be able to recoonige the sketch
of a trigonometric function. (Pretest questions
19, 20, 21, 22)

The student should be able to indicate the period,
range, and domain of a trip;onometric functions..
(pretest questions 23,24, 25, 26)

8. The studtmt should be able to recog:onize and use
the basic triP.;onometric identities. (pretest
questions 27, 28, 29, 30, 31, 32)

9. The student should be able to recop.:onize the sketch
of an inverse triP;onometric function and be able
to evaluate expressions involvino; inverse tric_rono-
metric functions. (Pretest questions 33, 34, 35,36)

10. The student should be able to determine values of
the triRonometric functions for anpaes not in the
first quadrant. (Pretest questions 37 - 40)

4.
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II EXPONENTIAL AND LOGRITEMIC FUNCTIONS

11. The student should know the meaning of negative,
zero and fractonal exponents. (Pretest questions
41, 42, 43, 44)

12. The student should be able to apply the various
laws of exponents. (Pretest questions 45, 46,
47, 48)

13. The student should know the sketch, range, and
domain of the exponential function. (Pretest
questions 54, 55, 56)

14. The student should know the properties of the
log function and be able to evaluate the log of
a number for a given base, (Pretest questions
49, 509 519 52, 53)

15. The student should know the sketch, range and
domain of the log function. (Pretest questions
57, 58, 59)

16. The student should know that the log and
exponential functions are inverse functions.
(Pretest question. 60)



Elementary Functions Pretest

1. A right triangle has legs of lengths 5 and 12. The hypotenuse has

length
(1) 13
(2) 169

(3) 17
(4) none of these
(5) I don't know

2, The hypotenuse of a right triangle has length x and one of the legs

has 1pagth9y. The othe leg, therefore, has length

(2),VV: ...

(3)f)-2c 7721

(4) none of these
(5) I don't know

3. The percentage of the circumference of a circle cut out by an interior

angle of 60') is

(1) 1/30
(2) 1/9
(3) 1/6
(4) 1/3
(5) I don't know

4, The ratio of the circumference to the radius of a circle is

(1) 2
(2) 1

(3)
(4) 2u
(5) I don't know

5. In a circle with radius 1, an interior angle of 450 cuts an arc of

length
(1) n/8
(2) Tr/4

(3) r/6
(4) TT/3

(5) I don't know

Ti

For questions 6 through 11, refer to the diagram at the right where you have

a right triangle with an acute angle of 0 degrees and sides with lengths

as shown.

6. sin 0
(1) x/r

(2) Y/x
(3) Y/r
(4) r/x
(5) I don't know

4-2
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7. tan
(1)

(2)

(3)
(4)

(5)

=

y/x
y/r
x /r

r/x
I don't know

8.

(1) x/r

(2) Y/r
(3) Y/x
(4) r/x
(5) I don't know

9. sec Q =
(1) lrsin 0)
(2) sin (1/Q)
(3) 1/(cos 0)
(4) cos (1/)
(5) I don't kno-,

10. csc 0 =
(1) r/y
(2) y/x
(3) x/r
(4) y/r
(5) I don't know

11. cot c .

(1) (sin g)/(cos
(2) tan (1 /O)
(3) (sec 0) / (csc g)
(4) (cos 0)/( sin' 0
(5) I don't know

12; tan
(1)

(2)

(3)

(4)

(5)

450=
0
1/2
V2/2
1

I don't know

13. sin 900
(1) 0
(2) 1L2

(3) 4'2/2

(4) 1
(5) I don't know

14. sin 30° =
(1) 1/2
(2) ,,,J72

(3) 44372
(4) 1
(5) I don't know 43
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15. The tangent function is zero at (in radians)

(1) 0 and 7 ,-

(2) 0 and` n/2

(3) 7/2 and IT
(4) 11/2 and -n/2
(5) I don't knew

16. 150° in radian measure is
(1) 2
(2) 2n

(3) Tr
(4) r/2
(5) I don't know

17. 450 in radian measure is
(1) 45/n
(2) n/2

(3) r/4
(4) 311/4

(5) I don't know

18. 2 radians is the seine as
(1) 200°
(2) 30O

(3) 60°
(4) (360/1-) °

(5) I don't k.l.ow

19. The
K1)
(2)

(3)
(4)

(5)

graph at the right represents the function
y = in x
y = cos x
y = 2 sin x
y = COS 2x

I don't know

20. The graph at the right represents the function
(1) y .:: sin x
(2) y = cos x
(3) y = sec x
(J) y = csc
(5) I don't knui

21. The graph at the right represents the function
(1) y = cos x
(2) y = cotangent X
(3) Jr = tan x
(4) y sec x
(5) I don't know

48
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22. The graph at the right represents the function
(1) y - cos 2x
(2) y = 2 cos x
(3) y = sin 2x
(4) y = 2sin x
(5) I don't know

23. The period of the function y = cos x is
(1) 1
(2) 2

(3) r
(4) 27
(5) I don't know

24. The period of the function y = tan x is
(1) 1
(2) 2

(3) 7
(4) 27
(5) I don't knoT3

25. The domain of the function y . sin x is
(1) -1-`-:x1

(2) -c=<k..:D

(3) 0)(2.rr
(4) oxs-7
(5) I don't know

26. The range of the function y = tan x is
(1) 1:)yrf

(2) -'(Y<cc::

(3) -7TY'rr
(4) Oyf-.211

(5) I don't know

27. Tanx cos x =
(1) sec-x
(2) cot x
(3), csc x tan x
(4) sir. x

(5) I don't knOv

28. sin` x R 1 is an identity if R
(1) csc.8x
(2) coex
(3) cos 2x

(4) sin x
(5) I don't know

L.5
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29. sec2 x =
(1) 1 + tan2 x
(2) 1 - csc x
(3) 1 + cot x
(4) 1 - cot2 x
(5) Z don't know

30. sin (x + y) =
(1) sin x sin y + cos x cos y
(2) sin x cos y + sin y cos x
(3) -sin x sin y + cos x cos y
(4) sin x cos y - sin y cos x
(5) I don't know

31. cos 2x2=
(1)cos

2
+ sin2 x

(2) cos x sin2 x
(3) cos

2
2x

(4) sin x
(5) I don't know

32. sin 40° --

(1) 2 sin 20°
(2) 2 cos 20°

(3) 4 in 20°
(4) 2 sin 20° cos 20°
(5) I don't know

33. arc sin 1/2
(1) 00.
(2) 30°

(3) 45°
(4) 60°
(5) I don't know

34. arc sin (sin n/4)
(1) 1,
(2) V20
(3) 'V
(4) n/2
(5) I dontt know

35. If in x = 1/3, then cos x =
(1) 2/3
(2) 1/6
(3) 2)273
(4) 8
(5) I don't know

36. The graph at the right represents the function
(1) y = cot x
(2) y arc in x
(3) y = arc cos x
(4) y = arc tan x
(5) I don't knot;

(arc sin is the same as sin -1)

4.6
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37. Indicate the correct answer
(1) sin 125: is positive
(2) cos 125° is positive
(3) tan 125° is positive
(4) none of the above
(5) I don't know

38. Indicate the correct answer
(1) sin 190° = sin 10°
(2) sin 190° . 208 10°
(3) sin 190° = - sin le
(4) sin 190° = -cos 10°

(5) I don't know

39. cos 300 is the same as
(1) sin 60°
(2) cos 270°
(3) cos 60
(4) cos (-600)
(5) I don't know

40. sin (-30°) is the same as
(1) sin 30°
(2) cos 30°
(3) -cos 30°
(4) -sin 30°
(5) I don't know

In questions 41, 42, and 43, x,y, and z are positive real numbers.

41. xrfz =

(1) xY + xz
(2) xYxz
(3) xYz
(4)

(xy)z

(5) I don't know

42. xYz =

(1) xY + xz
(2) xYxz
(3) xr4-z

(4) (xY)7'

(5) I don't know

43. If x / 0 then _..... equals

(1) xY% x z

(2) x-Yz
(3) xY-z
(4) x/r/

/

z

(5) I don't know

47
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0 RIGHT 2 WRONG 1. DONT KNOW OUT OF 3 40

44. ( X3 ) 2 X4

( i)
X

X8
( 2) X4
(3) x5
(4) X15
(5) I don't know

45. 4° =

(1) 0
(2) 1
(3) 2
(4) 4

(5)

46. 3-2=
(1)

( 2) -

19 /3

(3) -6
(4) 1/9
(5) I don't know

3-

(1) 1
(2) 4

/4

(3) 16/3
(4) -16/3
(5) I don't know

(1) 16
(2), 32

(3) 512
(4) 1024
(5) I don't know

49. Logio 100 =
(1) 1
(2) 2

(3) 3
(4) 4
( 5) I -don't know

50. Log .2 8 =
(1) 16
(2) n

(3) 4
(1+) 3

( 5) I don't know

don't know



In questions 51 and 52, x,y, and z are positive numbers.

51. Log xy
(1) (:Log x .og y)

(2) 4.ogy)
(3) log x + log y
(4) (log x)Y
(5) I don't know

52. Log xy =
(1) (log x) (log y)
(2) y log x
(3) x log y
(4) (log x)Y
(5) I don't know

53. Log 8 =
(1) 3 log 2
(2) (log 4)2
(3) (Jog 2)3
(4) (log 2)(log 4)
(5) I don't know

54. Which of the following is the graph of the function

(%)
,Y

(5) I don't know

X

0-0

y

550 The range of the function y = 10
x

is

(1) Os"r<00

(2) -00<r<0.

(3) or51
(4).-11
(5) I don't know.

49
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56. The domain of the function y = lox is
(1) 0=4°°
(2) -0,<d<00

(3) Od==.1
(4)

(5) i don't know

57. The domain of the sanction y = log x is
(1) Od<co
(2) -co<d<00

(3) Os'sal
(4) -1=gd1
(5) I don't know

53. The range of the function y = 1t)g x is

(1) Od<',,
(2) -roc-d<°

(3) osdsl
(4) -1,31
(5) I don't know

59. Which of the graphs presented in #54 represents the function y = log x ?

(1) 1
(2) 2

(3) 3
(4) 4
(5) I don't know

60. The inverse of the function y = 10x is the function
(1) = x10

x1/10

(3) y = log10 x
(4) y = log 10x
(5) I don't know

50
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***ELEMENTARY FUNCTIONS PRETEST AND RESOURCEMATERT4C0

ANS. KEY 133423113144411334233443224212242333131424332413243212121213
115443640 133451115144451335233443535255555515131555552411153252155555

30 RIGHT 5 WRONG 25 DONT KNOW

PYTHAGORGAN THEOREM AND CIRCLE RELATIONSHIPS
4 RIGHT 0 WRONG 1 DONT KNOW OUT OF 5

DEFINATION OF TRIG FUNCTIONS
4 RIGHT 1 WRONG 1 DONT KNOW OUT OF 6

SPECIAL ANGLES-30,45,60,90,180,270
3 RIGHT 0 WRONG 1 DONT KNOW OUT OF 4

RADIAN MEASURE
2 RIGHT 0 WRONG 1 DONT KNOW OUT OF 3

GRAPHS OF TRIG FUNCTIONS
4 RIGHT 0 WRONG 0 DONT KNOW OUT OF 4

PERTOD.RANGEIDOMAIN OF TRIG FUNCTIONS
2 RIGHT 1 WRONG 1 DONT KNOW OUT OF 4

IDENTITIES
1 RIGHT. 0 WRONG 5 DONT KNOW OUT OF 6

MC FADDEN (TRIG) P189-220,226.232,239-250 HOWES(TRIG) P238 -320'

INVERSE TRIG FUNCTIONS
0 RIGHT 1 WRONG 3 DONT KNOW OUT OF 4

MC FADDEN (TRIG) P597-636 HOWES (TRIG) P361-412

ANGLES NOT IN FIRST QUADRANT
3 RIGHT 0 WRONG 1 DONT KNOW OUT OF 4

BASIC LAWS OF EXPONENTS N
0 RIGHT 0 WRONG 4 DONT KNOW OUT OF -4

REIGN P327 -349 REES P57 -59 SWOKOWSKI P30-41

ZEROrNEGATIVE AND RATIONAL EXPONENTS
3 RIGHT 1 WRONG 0 DONT KNOW OUT OF 4

PROPERTIES OF LOG FUNCTIONS
2 RIGHT 1 WRONG 2 DONT KNOW OUT OF 5 .

')KETCHfRANGEIDOMAIN OF EXPONENTIAL FUNCTIONS
2 RIGHT 0 WRONG 1 DONT KNOW OUT OF 3

SKETCH,RANGE,DOMAIN OF LOG FUNCTI-ON
0 RIGHT 0.WRONG 3 DONT KNOW OUT OF 3

SWOKOWSKI P138-141 DOBYNS 135 A-137 C REES P251-233

INVERSE OF THE EXPONENTIAL FUNCTION
0 RICFIT 0 WRONG 1 DONT KNOW OUT OF 1

INVERSE OF EXPONENTIAL FUNCTION INCORRECT
51 JJ



ELEMENTARY FUNCTIONS UNIT bIdLIOGRAPHY

REES, PAUL AND FRED SPORKS ALGEBRA/TRIGONOMETRY AND ANALYTIC GEOMETRY

REIGH, MILDRED AND WILIAM HAUCK ALG. REVIEW MANUAL

HOWES/ VERNON E. ANALYTIC TRIGONOMETRY

MC FADDEN, MYRA MODERN TRIGONOMETRY- A PROGRAM FOR SELF INSTRUCTION

SWOKOWSKI, CARL FUNDAMENTALS OF ALGEBRA AND TRIGONOMETRY

DOHYNS, ROY A PROGRAMED SUPPELEMENT TO FUNDAMENTALS OF ALGEBRA AND TRI,.;,

5;2.



ELEMENTARY FUNCTIONS INPUT FOR INFOS

// JOB CCC1
--/ XEQ INFCS

60 15 7

5, 6 4. 3_ 4. 4_ 6 _4_ 4.- 4 4 5 3 3 L___
2 2 13 2 2 2 2 2 3 3 2 2 2 2

2 3 4
RELATICNSHIPSPYTHAGOREAN THECREN ANC CIRCLE

MC- FADDEN- (TRIG) P4-1-,50

6 -7 8 .9 IC ii
DEE INI T ION CF TRIG FUNCTIONS

----MC- FADDEN.-( TR-1G) P32-58 ( TR 1G-)P85-1091
P192-202

-- 12 13-14 15
SPECIAL ANGLE S-30945,6C,9Cs180,270

- MC. FADDEN ( TR ICY- P66-75 - ----HOWES -( TR I G)-- P436,-454

RADIAN MEASURE
MC FADDEN -( TRIG ) P22-32. HCWES .P.413,-435

19 2C. ......21.....
GRAPHS OF TRIG FUNCTICNS
MC . FADDEN ( TR 1G) ,214-236.SWO.
KCSKI P173-178 DOBYNS 178 B-181 A FAWCETT P168-179

23 24 25 26.

PERICD,RANGETDOVAIN CF TRIG FUNCTIONS
MC FADDEN (.TRIG)P341-4C8_.

_ 27 28._ ___ 3 C_31. . .32_
I D E N T I T I E S
MC FADDEN ( TR IG) P i89-22Cs226 ,232 v239-250. ____. HOWES ( TRIG) P238-320

33 34 35 36 .

INVERSE TR IG FUNCTIONS
C. FADDEN...CT R I G ES ( _

53



FUT:ICTIOr INPUT CONTINULD

37 3E 3S 4C
ANGLES NOT IN FIRST L:UADRANT
MC FACCEN(TRIG) PE5-116 HE1NES (TRIG) P110-136

41 42 43 44
BASIC (.AS CF EXPCNENTS
REICH P327-349 REES P57-59 SIIEKOWSKI P30-41

45 46 47 48
Zt-Rr,NEGATIWE AND RATICNAL EXPCNENTS
REICH P34S-373 REES P59-67 .

49 5C 51 52 53 .

PRCPERTIES CF LEG FUNCTICNS
REICH 0555-573 REES P241-250 SWOKCNSKI P133-137. _ DO8YNS
P 150A-141)

54 55 56
SKFTCHtRANGE9CM'AIN CF EXPrNENTIAL FUNCTICNS
swculsKI P12S-I33 DEE'/NS 124 A-- 129 C REES P251-253

. 57 5E 59
SKETCH.RANGE,CCAIN CF LEG FUNCTICN

_.,SV;EKOWSKI P13E-14I DCBYNS 135 .'-137 .REES P251-253 .

. 6C
INVERSE OF THE EXPCNENTIAL FUNCTICN

INVERSE GE EXPENENTIAL

*ELEMENTARY FUNCTICNS PRETEST AND RESOURCE MATERIALS*
ELEN[NIARY FUNCTICNS UNIT BIBLIOGRAPHY
REFS, PAUL A:ai FBC SPARKS - ALGEBRAtTRIGONEMETRY AND ANALYTIC GEOMETRY
REICH/ '21LC;-<EC AND 4ALLIAW HAUCK ALG. REVIEW MANUAL

ANALTIC TRICCNCVETRY
MC FADDEN? MYRA tAcrERN TRIGCNCN'EMY- A PROGRAM FCP SELF INSTRUCTIUN
strv,G,,SKI, CARL FUNDA:lENTALS CF ALGEBRA AND TRIGENEMFTRY
DOBYNSf REY A PRcnRAtiu, TC FUNCAMENTALS CI- ALGEBRA

and Trig.
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Objectives for Algebra Unit

1. The student should be able to add, subtract, multiply and divide
polynomials. (Pretest questions 1, 2, 3, 4, 5, 6)

2. The student should be able to perform basic operations on algebraic
fractions. (Pretest questions 7, 8, 9, '0)

3. The student should be able to simplify algebraic expressions involving
rational exponents and radicals. (Pretest questions 11, 12, 13, 14,

15, 16, 17)

4. The student should be able to apply the remainder theorem and factor
theorem. (Pretest questions 18, 19, 20)

5. The student should be able to apply the distributive property to find
common monomial or binomial factors. (Pretest questions 21, 22, 23,

24, 25)

6. The student should be able to solve quadratic equations by factoring,
and by using the quadratic formula and be able to use the discriminant
to determine the nature of the roots. (Pretest questions 26, 27, 28,

29)

7. The student should be able to solve equations containing absolute values
and simple inequalities involving absolute value. (Pretest questions 30,
31, 32, 33)

8. The student should know how to rationalize the denominator or numerator
of a fraction involving irrational numbers. (Pretest questions 34, 35,
36, 37)

9. The student should be able to solve quadratic equations by completing
the square. (Pretest questions 38, 39, 40)

10. The student should be able to solve irrational and fractional equations.
(Pretest questions 41, 42, 43)

11. The student should know the relationships existing between roots and
coefficients of polynominal equations. (Pretest questions 44, 45, 46)

12. The student should be able to solve systems of equations. (Pretest

questions 47, 48, 49)
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Algebra Pretest

In problems 1-14 perform the indicated oiler ;c ...A simplify.

1. (3x4-2x) + (x5-x4)

1) x5+2x4-2x

2) 4x9-3x5

3) x3-+x

4) 2x4

5) I do not know

2, (3x2)(x4-2x3)

1) -3x8+6x6

2) -3x6+6x5

3) -3x6-6x5

4) -3x6-20

5) I do not know

3. 3x4y2-2x ,21y5+x22

ev'

1) 3x4y22x2y5

2) 3x2-2y3

3) 3x2-2xy3+1

4) 3x2-20+1

5) I do not know

4. (x+2)(x-3)

1) x2-6

2) x2-x-5

3) x2-x-6

4) x2-5x-6

5) I do not know

.y3
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5. (x+Y)3=

1) x3+3xy+y3

2) x3 + y3

3) x3 1. 3x2y 3xy2 y3

4) x3 + x2y + xy2 + y3

5) I do not }mow

6. 2x x -I- 11 _f2x2 7x -2)

2) (2:.x)(x - 2)

2x

3) -1/2x

4) 0

5) I do not know

1) 1 10.

1)

2)

(r + 3)2
X

(y - 1)2
x + 2

2) 4x2 + 15x - 2
(y

2
- 1)

y + 3

(v 3)3

(Y 3)

(x +

3) 15x -2
(x + 2)2

(Y2 1)(Y - 1)2
4) 1

-Tx + 2)2

5) I do not )(now

7. (x + 2)3 .

(x 3) . x 3)4

3) ( + 3)(y
+ 1

4) none of the first three choices

5) I do not know

1) (x + 2)4 11. (36x16)1/2

(x - 3)5.

1) 130
2) (x + 2)2 (x 3)3

2) 18x4

3)

2(x + 2) (x 3)3
3) 6x.'

4) 6x4
4) None of the first three choices

5) I do not know
5) I do not know

8. 1 + r, 12. x+1 (

x+2 x+6
1) 61;TyX + + x 1

1) X + 1
2x+3 2) l'x(x.. + 1) x + 1

2) x +
77:7+7-27

3) 2x +
(a +2)(X71-77)

3) \21/x(x + 1).." +\:7":-+ 1

4) + x + 1

5) I do not know

2+) x + 3x + 6 58
± Fr( y -4- () 62



13, x
3/2 1/2

(x + x 5/2;

1). x2 + x4

'.

2) x6 1)

x3/4 x15/4
2)

x18/4
3)

5) I do not know 4)

14. 4x-4 + 2x-2

1) 6x-6

2) 2(2 + x2)

-4
x

3) 2(2 + x2)

x

4) 2(2 + x2)

x-2

5) I do not know

/ 2 \1/2 -1/2
Write x J- 1) (2x) + x(x2+,)
in pn eqci valent form in which

L.;:e no negative exponents.

/ N(x
2

+ 1)
1/2

(2x + xoc2 + 1)
1/2

x(2x2 + 3)

3x(x2 + 1)1/2

x(2x2 + 3)

(x2 1)1/2

5) I do not know

18. Since 2 is a root of the equation
x3 + x2 - 5x - 2 = 0, a factor of

x
3

+ x
2

- 5x - 2 is:

1) 2x - 1

2) x + 2

3) x - 2

4) x + 1

5) I do not knoll

15. Write x
4/3

in an equivalent radical
form . 19. When x3 - 2x

2
+ 3x + 1 is divided

by x - 2 the remainder is:
1) 3f 4

1.) 0
2) Nq x' 2) 7

3) 1
3) 4) x - 2

5) I do not know

4) 1
20. The roots of the equation

(x + 2)(x - 1)2 = 0 are:

5) I do not know

516. Write 7f(x - 5) in an equivalent
form 'N-lng fractional exponents.

1) (x 5)7/5

2) (x 5)5/7

3) (x 5)2

4) (x - 5)-2

5) I do not know
59
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1) 1 -1 -2
2) 1, 1, 2
3) 1, 1, -2
4) -1, -1, 2
5) I do not knou

21. Factor completely 3x
2
y 6xy + 3xy2

1) 3x(xv + 2y + y2)
2) 3y(x + 2x x)

3) xY(3x + 6 3Y)
4) 3xy(x + 2 +
5) I do not know



2
22.

1)

2)

3)
4)

5)

23.

Factor x 9

x -3
(x - 3)(x - 3)

(x 4. 3) (x 3)
(x + 9)(x - 9)

I do not know

Factor x2 + x 6

27.

1)

2)

The solutions
cdratic
ax- + bx

x = b +

of the
equation

+ c 0 are:

b 4ac

x = -b +lb

2a

2
- 4ac

1) (x + 2)(x - 3)
2) (x -6)(x + 1)
3) (x + 6)(x - 1)
4) (x -2) (x +3)

5) I do not know

24. Simplify 2(x + 2)1/2 (x-5) + (x+2)1/2 (x+1)

1) (x +2)1/2 (3x -9)

2) 2(x +2)1/2 (2x - 4)

3) 2(x + 2)1/2 (x - 5) (x + 1)

4) None of the first three choices

5) I do not know

25. Simplify x2 - 6x + 5

1) x + 5
2) x 6

3) x - 1 3) 2 - i
4) x -5
5) I do not know 4) It is not possible to

determine the other
26. The solution set for the equation solution.

x(x - 4) 0 is:

3) x

2a

a

4) x = -b ±jb2 + 4ac

a

5) I do not know

29. If x 2 + i is a solution
of the equation ax` + bx+c=0
where a,b,c are integers
then the other solution is:

1) x =2 +i

2) 1

2 + i

1) x =0 x_4
2) x 0 x = -4
3) x = 2, x = -2
4) x = 4, x . 1
5) I do not know
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5) I do not know.

29. Th quadratic equation
ax + bx + c = 0 will have
two equal roots if:

1) b2 4ac = 25

2) b2 4ac 23

3) b2 4ac 0

2
4) b 4ac = -25

5) I do not know



30. If i x + 4j = 7 then ;: ;c)als: 35. Rationalizing the numerator of
the fraction sx + 1

gives:

1) 3, 10 5
2) 11 -3

3) 3 -11 1) .p7 - 1

4) 3 only 5

5) I do not know
2) 5

31. If xJ C. 5 then:

1) -5 c x 5

2) 0 x 5

3) x 5 or x 5

4) -5 4 r. c: 5

5) I do not know

3) x - 1

5(T)i-- 1)

4) none of the first three choices

32. The values of x for which 5) I do not know

-2x + 6 > 2 are:

1) x ( -2
2) -2 x< 2
3) x > 2
4) x ( 2

5) I do not know

33. The values of x for which
lx - 21 < 1 are:

1) x 1 or x 3

2) 1 < x c 3
1) 3) x 3

x 3

5) I do not know

34. Rationalizing the denominator of
the fraction 3 gives:

3

2) "\11 + 1

3

3) 3(\;.-- +

4) 3(\+.2 -

5) I do not know
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36. To rationalize the denominator
of the fraction Y x

17__
71. a - x

multiply both numerator and
denominator by:

1) TT

2) 77-+)-h

3) x 4. a + x

4) x

5) I do not know

37, Write 2 +G in an equivalent
x

form without a radical in the
numerator.

1) 4 - x
x

2) x

2 +cx
NXXXTX

3) paT10471QT:

4) 4 -x
x(2 -

5) I do not kno !



33. If the trinomial x2 -rx + X is a
perfect square then X.

1) 3

2) 9

3) 3(':

4) -3

5) I do not know

39. Writing x2 + 2x + 2 in the form
(x + b)2 + a by completing the
square yields:

1) (x + 1)2 + 1

2) (x + 1)2 - 1

3) (x + 2)2 + 2

4) (x - 2) 2 1

5) I do not know

b)40. If (x - b) z. a then:

1) x = b Y a

/72) x -b tc-a-

3) x = a -
+ 7

a.

4) x = _a L

5) I do not know

41. The solution set for the equation
NET-2 = x is:

43. The equation (x + 1)(x -2) = has

-

1) exactly one solution
2) exactly two solutions
3) no solutions
4) exactly three solutions'
5) I do not know

2
44. Solve x

2
= xz. for x

in terra of y and z

1) x = -yz

Y
2

- 1

2) x = x yz.

Y
2

3) x = -yz2 - 1,2z + z

4) None of the first three choices

5) I do not know.

45. The product of the roots of the
equation ax` + bx + c = 0 is:

1) b/a
2) a/b
3) a/c '-

4) c/a
5) I do .not know

4(:,. Which of ne following statements
may be made about the roots of the
cubic equation ax3 + bx.2 + cx + d=0

1) i.2) 1) it has at least one real root
2) (-1, -2J 2) it has at least tzo real roots
3) (1, -2) 3) it has three real roots
4) f-1, 2j 4) it has at most one real root
5) I do not know 5) I do not know

42. To solve the equation
-5 3 . 4 first
x + 2 x + 2

1) add x + 2 to both sides of the
equation

2) divide both sides of the equation
by x + 2

3) multiply both sides of the
equation L. x 2

4) divide both sides of the
equation b" 3 62

47. The system of equations x + 3y = -1
2x - y = 5

has a solution (x,y) where:

1) x and y are positive
2) x is zero and y is positive
3) x is positive and y is negative
4) x is negative and y is positive
5) I do not kno,1
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48. If a, b c, are distinct non-.:ero constants which of the following
pairs of equations has no :.elution?

1) ax + by = c
ax + by = c + 1

n\
a,

3) ax + by =c
tax + 2by = 2c

4)

5) I do not know

49, The system of equations x 2y = 4
x2 4. 4y2 = 16

1) exactly one solution
2) exactly two solutions
3) no solutions
4) exactly four solutions
5) I do not know.

ax + 1)7 .c

bx + ay =c

(a +1) x + by =c
ax + by

has:



**********ALGEt1RA PRE7TE5TANDRESOURGLMATERIALS

ANS. KEY 1243312433343132432343414123331433334211131141312
051400745 1223302554121522452541424225321344445314132555352

19 RIGHT 19 WRONG 11 DCNT KNOW

SIMPLIFY ALGEBRAIC EXPRESSIONS
4 RIGHT 2 WRCNG 0 DONT KNOW OUT OF 6

OPERATIONS ON ALGEBRAIC FUNCTIONS
1 RIGHT 1 WRONG 2 DONT KNCW OUT OF 4

REICH PP6-127 ALWIN P140-146,194-199,210-249 HOWES P229-260

RADICALS AND RATIONAL EXPONENTS
2 RIGHT 4 WRCNG 1 DONT KNOW OUT OF 7

ALWINS R34(1-353,380-386 SWOKOSKI P27-42 DOBYNS 26A-398

REMAINDER AND FACTOR THEOREMS
1 RIGHT 0 WRCNG 2 DONT KNOW OUT OF 3

HCWES P467-538 SWOKOWSKI P328-331 DOBYNS 3328-335D

DISTRIBUTIVE PROPERTY AND FACTORING
3 RIGHT 2 WRCNG 0 DONT KNOW OUT OF 5

QUADRATIC EQUATIONS
2 RIGHT 1 WRONG 1 DONT KNOW CUT OF 4

ALWIN P29/-314,441-460 HCWES(ALG)P277-287

ABSOLUTE VALUE AND INEQUALITY
1 RIGHT 3 WRONG 0 DONT KNOW OUT OF 4

T. DAVIS P2' REIGN P162-186,263,275 HOWESIALG1P365342

RATIONALIZE NUMERATOR AND DENOMINATOR
0 RIGHT 3 I DONT KNOW Our OF 4

ALWIN p353-379

COMPLETING THE SQUARE
1 RIGHT 2 Nkrc C) DONT KNOW OUT OF 3

ALEN P3A6-441 HOWES( ALG) P205-213

IRRATIONAL AND FRACTIONAL EQUATIONS
2 RIGHT 1 WRCNG 0 DONT KNOW OUT OF 3

RbLAT1ONSHIP 8ETWEEN ROOTS ANC) COEFFICIENTS
0 RIGHT OWRONG 3 DONT KNCW OUT OF 3

HOWES(ALAP520-531

SYSTEMS OF EQUATIONS
--- "(1lj nur np 3 8



ALGEB2A INPUT FOR INFOS
// XEQ INFCS

_ 12 _____7

6 4 7 3 5 4 4 4 3 3 3 3

_4 __. 3 2._ .2. 2 _2

1 2 3 4 5 6

ALGEBRAJC_EXPRESSIONS
REICH PI-46 ALWIN P115-131,146-168
DOBYTS 390-44A _ _

7 8 9 IC
CPERATICNS CN ALGEBRAIC_FUNCTICNS_
REIGN P86-127 ALWEN P140-146,194-199,210-249

_____DCBYNS_52A-568 ___SWOKOSKI__152-55
11 12 13 14 15 16 17

RADICALS AND RATIONAL EXPONENTS__
ALWINS P34C-353,38C-386 SWCKCSKI P27-42 DOBYNS 26A -39B

SWCKCWSKI P42-47

HOWES P229-260

le 1' 2C
ThECREMS.

HOWES P467-538 SWCKCWSKI P328-331

21 22 23 24 25
DISTRIBLTIVF PRCPERTY AND fACTCRING,.
REIGH P48-83 ALWIN P131-140,168-194,199-210

SWOKOWSKI.P48-51-
26 27 28 29

QUADRATIC. ECUATICNS
ALWIN P297-314,441-46C HOWES(ALG)P277-287

DOBYNS 3328-3350

30 31 32 33
ABSCLUTE VALUE_AND._INEQUALIY.
T. DAVIS P2-48 REIGN P162-186,263,275

.DC.BYNS__77B-89C SWOKOSKI
34 35 36 37

___________RATIONALIZE_NLVERATCR_AND_BENOMINAICR
ALWIN P353-379

HOWES P177-228

HOWES(ALG)P305-342

38 39 4C
_____CCYPLETING___THE_SCLARE

A,LWIN P386-441 HCWFS(ALG) P205-213

41 42 43
IRRATIONAL AND-FRACTICNAL EQUATIONS
REICH P187 -196 ALWIN P272-296 HOWES(ALG) P290-304

44 45 46
-.RELATICNSHIP-PETWEEN-RCOTS-AND-COEFFICIENTS----

HOWES(ALG)P52C-531--------
47 48 49

---SYSTEMS-CF -
REICH P276-313 ALWIN P81-111

**********ALGEBRA PRE-TEST AND RESOURCE MATERIALS***NCV 1970*
*************ALGEnRA UNIT BIBLICORAPHY*********************
ALWIN AND HACKWORTH ALGEBRA REVIEW

-DAVIS, THOMAS .- .ANALYTIC GEOMETRY_
DOBYNS, RCY A PRCGRAMED SUPPLENENT TO FUND. OF ALGEBRA AND TRIG

. HCWES, VERNCN E. - PRE-CALCULUS MATHEMATICS ALGEBRA
REICH AND HAUCK PRIEF ALGEBRA REVIEW
.smiKosKI, EARL FUNDAMENTALS CF ALGEBRA AND TRIGONOMETRY

68



Objectives for Analytic Geometry Unit

1. The student should recogonize the various forms of the
equation of a straight line. (Pretest questions 1, 2,
39 49 5)

2. The student should be able to write the equation of a
straight line, given sufficient information about the
line. (Pretest questions 6, 7, 8, 9)

3. The student should be able to work with parallel and
perpendicular lines. (Pretest questions 10, 11912, 13)

4. The student should be able to use the distance formula
to determine the distance between two points and the
distance from a point to a line. (Pretest questions
149 15)

5. The student should be able to identify the conic repre-
sented by a second degree equation in two unknowns.
(pretest questions 16, 17, 189 199 209 219 22)

6. The student should be able to write the equation of a
circle in standard form by completing the sauare and
identify the center and radius of the circle. (Pretest
questions 23, 24, 25, 26, 27, 28)

7. The student should know the locus definition of a pa-
rabola, recogonize the sketch of a parabola and be able
to identify the vertex and focus of a parabola. (Pretest
questions 29, 30, 319 329 33)

8. The student should know the locus definition of an
ellipse, recogonize the sketch of an ellipse, and be
able to identify the center, major axis and foci of
an ellipse. (Pretest questions 349 35, 36, 37)

9. The student should know the locus definition of a
hyperbola, recogonize the sketch of a hyperbola, and
be able to identify the centers vertices and asympotes
of a hyperbola. (Pretest questions 38, 39, 40, 41)

10. The student should be able to indicate the asympotes
and symmetries for a given curve. (Pretest questions
42, 43, 449 459 46)
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Analytic Geometry Pretest

1. Which of the following is not the equation of a straight line where
A,B,C are constants?
(1) AX + BY + C =0
(2) Y. AX + B
(3) X/A + Y/B =1
(4) Y A/X
(5) I do not know.

2. Ax + By + C =0 is the equation of
(1) a line -whose slope is A/B
(2) a line whose slope is -A/B
(3) a line !hose slope is B/A
(4) a line whose slope is -B/A
(5) I do not know

3. In the equation y=mx + b
(1) b is the slope
(2) b is the x-- intercept
(3) b is the y-intercept
(4) This is not a straight line.
(5) I do not know.

4. If x/a + y/b = 1 where a/ 0 ,b/ 0, then
(1) a is the x-intercept
(2) a is the y-intercept
(3) a is neither the x-intercept nor the y-intercept
(4) b is the x-- intercept
(5) I do not know.

5. Given x/a y/2a =1. This is
(1) a line with the x-intercept equal to twice the y-intercept
(2) a line with the y-- intercept equal to twice the x-intercept
(3) a family of lines with the x-intercept equal to twice the y -inter :ept
(4) a family of lines with the y-intercept equal to twice the x-intercept
(5) I do not know.

6. The equation of the line having slope 4 and y-intercept 3 is:
(1) y=4x + 3
(2) y= 3x 4
(3) y = -4x +3
(14) y = 3x -4
(5) I do not know.

7. The equation of the line through the point (-2 3) wiht slope 4 is
(1) y + 3 = 4(x - 2)
(2) y - 3 = 4(x 2)

(3) 4(y - 3) = (x + 2)
(4) 4(y + 3) (x - 2)
(5) I do not know,
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8. The equation of the line with x.- intercept 3 and y-intercept 2 is
(1) 2x + 3y = 1
(2) 3x + 2y 1

(3) 'x/2 x'y/3 = 1
(4) x/3 + y/2 1

(5) I do not know

9. The eqaation of the line through the points (2,3) and (4 7) is:
(1) y - 3 = 4/2(x 2)

(2) y 3 = 10/6(x 2)

(3) y - 3 = -4/2(x - 2)

(4) none of these
(5) I do not know.

10. y . 2/3. x+ 17. A line perpendicular to this line would have a slope of:
(1) 2/3 (2) 3/2 (3) -2/3 (4) 3/2 (5) I do not know

11. Which of the following equations represents a line which is perpendicular
to the y-axis?
(1) y = x
(2) xy = 1
(3) X 4
(4) y =4
(5) I do not know

12. The equation of a line through the point (0,5) and perpendicular to
the line y = 2x + 7 is:

(1) y = 2x + 5
(2) y = 1/x + 5
(3) y = -1/2x + 5
(4) y = -2x +5
(5) I'do not know.

13. The equation of a line through the point (0.5) and parallel to the line
y= 2x + 7 is:
(1) y = 2x + 5
(2) y = 1/2x + 5

(3) y 1/2x +5
(4) y = -2x 4-5

(5) I do not know.

14. The distance from the point (0,0) to the line y = 2x ± 3 is:
(1) 0
(2) 2

( 3) Air
(4) ,(6

(5) I do not know

15. Given: point P(2,3) and pointQ(7,5). The lenght of the line segment
PQ is
(1)

(2) 429-

(3) 4I7
(4) 5
(5) I do not know
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16. Given Ax2 + By2 + Cx + Dy + F = 0 and A B not equal to 0.
It is impossible for the above to be:
(1) a circle
(2) an ellipse
(3) a line
(4) a hyperbola
(5) I do not know.

17. y
2

+ Dx + Ey + F = 0 and D, E and F / O. This is a
(1) circle (2) parabola (3) ellipse (4) hyperbola (5) I do not know

18. (x -2)2 (y - 3)2
49 25 = 1

(1) hyperbola
(2) ellipse
(3) parabola
(4) circle
(5) I do not know

is an equation of a(n):

19. 9x2 + 16y2 -13x - 64y - 71 = 0 is an equation of a(n):
(1) ellipse
(2) circle
(3) hyperbola
(4) parabola
(5) I do not know

c20. 9x2 - loy2 + 36x + 32y = 124 is an equation of a(n):
(1) ellipse
(2) hyperbola
(3) parabola
(4) circle
(5) I Do not know.

2
.21. x2 Y

16 9 =1 is an equation of a(n):

(1) ellipse
(2) circle
(3) hyperbola
(4) parabola
(5) I do not know

22. Conics have equations of a degree no higher than:
(1) 1 (2) 2 (3) 3 (4) 4 (5) I do not know

23. Given x2 +(4/3)x+ Complete the square by filling in the blank. The
third term is:
(1) 2/3 (2) 4/9 (3) 16/9 (4) 4/3 (5) I do not know
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24. The coordinates of the center of the ci:cle represented by x2 - 4x + y2
are:

(1) (4,5)
(4 0)

(3) (2 0)
(4) (-2,0)
(5) I do not know

25. The equation of the circle with center at the point (2,4) and passing
through the origin is:
(1) (x - 2) + (y - 412 = 20
(2) (x -2) + (y 4).r=

(3) (x 2)2 (y 4)2 = 4
(4) none of these
(5) I do not know

26. Given a circle whose center is (6,-2) and a radius of 4, Its equation is:

(1) (x + 6)2 + (y - 212 =4
(2) (x + ()), + (y -2)0= 1()
(3) (x + (y + 2)` .4
(4) (x 6)' + (y + 2)2 =16
(5) I do not know

27. The equation of the circle in #26 is:

(1) x2 + y2 + 12x - 4y + 24 0

(2) x2 + y2 - 12x + 4y + 24 =0

(3) x2 4. y2 + 12x - 4y - 24 = 0

(4) X2 + y2 - 12x + 4y - 24 = 0

(5) I do not know

25, Given circle A: x
2

y2 = 4 and circle B: (x - 2)
2
+ (y - 4)2 = 4

(1) A is greater in area than B.
(2) B is greater in area than A.
(3) A is the same area as B.
(4) The center of B is the point (-2, -4)
(5) I do not know

29. Given a line L, and a point P. The pcus of all points equidistant from
L and P is:
(1) a circle
(2) an ellipse
(3) a parabola
(4) hyperbola
(5) I do not know.



5) I do not know b')

30. x2 = 6y. This is
(1) a parabola opening upward
(2) a parabola opening downward \

N4

(3) a parabola opening to the right
(4) a hyperbola
(5) I do not know

In the sketch at the right, any pt. B on the curve is equidistant from A and
from the line CE. The dotted line is parallel to the y-axis. BS perpen-
dicular to the x-axis and BR RS. Questions 31,32, 33 refer to the sketch
at the right.

31. The figure is a(n)
(1) ellipse
(2) parabola
(3) circle
(4) hyperbola
(5) I do not know

32. The line CE is
(1) an axis of symmetry
(2) a directrix
(3) the focal chord
(4) the latus rectum
(5) I do not know

33. The line containing the points A, R, and 0 is
(1) an axis of symmetry'
(2) a directrix
(3) the focal chord
(4) an asymptote
(5) I do not know

34. Given: a plane and a locus of a point that remains in the plane. The

point so that the sum of the distances from two fixed points is constant.
This locus is a(n):
(1) parabola
(2) circle
(3) ellipse
(4) hyperbola
(5) I eo not know

.Questions 35, 36, and 37 refer to the sketch at the right.

AP + PB = 4 for any point
on the curve.

35. The point A is a(n):
(1) vertex
(2) center
(3) focus
(4) median
(5) I do not know
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36. The point 0 is a(n):
(1) vertex,
(2) center
(3) focus
.(4) median
(5) I do not know

37. The line segment DC is
(1) asymptote
(2) minor axis
(3) major axis
(4) directrix
(5) I do not know

3B. Given: a plane and a locus of a point that remains in the plane. The

point moves so that the difference of the distances from two fixed
points is constant. The locus is a(n):
(1) parabola
(2) circle
(3) ellipse
(4) hyperbola
(5) I do not know

Questions 39 40, 41 refer to the sketch at the right.

39. Line
ti

39. a(n) :

(1) directrix
(2) transverse axis
(3) asymptote
(4) conjugate axis
(5) I do not know

40. Point B is
(1) center
(2) vertex
(3) an asymptote
(4) a focus
(5) I do not know

Pcint A is a(n):
(1) focus
(2) vertex
(3) center
(4) asymptote
(5) I do not know

42, xy = 40 is a conic. It is symmetrical to
(1) the x-axis
(2) the yaxis
(3) the origin
(4) I do not know
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43. If y x 2 then at x . 2 the gruph!
x 2

(1) would be continaowi
(2) would have a horizwital asymptote
(3) would have a vertical asyti-ptote
(4) mould have a slope of 2
(5) I do not know

44. A sketch of the equation y =,2x would have:

(1) no asymptote
(2) one asymptote
(3) two horizontal asymptotes
(4) two vertical asymptotes
(5) I do not know

45. The sketch at the right represents the equation:
(1) (x 1) (x - 2) = 0
(2) (x 1)(x 4. 2) =0
(3) (x 1) (x - 2): . 0
(4) (x + 1)(x + 2)' 0
(5) I do not know

46. x
3

1 = 3xy. The sketch of this would show:
(1) symmetry with respect to the x-axis
(2) symmetry with respect to the y- -axis

(3) symmetry with respect to the origin
(4) none of the above symmetries
(5) I do not know
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**ANALYTIC GEOMETRY PRETEST AND RESOURCE MATERIALSx

ANS. KEY 4231212414431323221232231423-2.12213323434233434
1 1 244 n 314.35_5_525_3142.3121232342.32343.

R_LGH.I_ _25 _WRCING 5__DCAL_KNOW_

FORMS_ OF_STRAIGHT.LINE_EQUATION
2 RIGHT 3 WRONG 0 DONT KNOW OUT OF 5

T. BAMLS_Rtal-2C13 REES P328-331 EAMCFTT_P.42-5_1

WRITING EQUATIONS OF STRAIGHT LINE
1 RIGHL3 WRONG a DONT KNOW OUT .OF

T. DAVIS P92-107 REES P328-331 FAWCETT P308-311

TARALLELAND PERPEmDICULAR LINES
3 RIGHT 1 WRONG 0 DONT KNOW OUT OF 4

DISTANCE FORMULA
0 RIGHT 1 WUNG_ L GUL_OF 2

T. DAVIS P49-91

IDENTIFY CONICS
1 RIGHT 6 WRONG 0 DON'T KNOW OUT OF 7

L. DA V_LS__ ft1337-1h7.. Z06.7209..3D7-412__

CIRCLE
L_WONG_ 4_DONT_KNOW .OUT OF 6

T. DAVIS P209-233 FAWCETT P333-345 REES P332-336

PARABOLA
2 RIGHT 3 WRONG 0 DONT KNOW CUT OF 5

P346.-356 REES _.P34.5.34

ELLIPSE
2 '1IGHT. O_DONT_KNOW. _cur OF 4

T. DAVIS P266-314 REES P349-352 FAWCETT P359-370

HYPFREOLA
3 RIGHT 1 WRONG 0 DONT KNOW OUT OF 4

SYMMETRIES AND ASYMPTOTES
1_RIGHT. A___Nacr:a DONT__100W MT GE _5

T. DAVIS 0148-180 REES P338-342
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ANALYTIC GEOTETRY Tiff "UT FOR INFOS

5 4 4 2 7 6 5 4 4 5

- .2 -- .5-- 4- - 3 -3 -3. 3_

1 2 3 4 5

-FORMS CF STRAIGHT LINE EQUATION.
T. DAVIS P181-203 REES P328-331

6 7 8 9

.WRITING.EQLATICNS-CF STRAIGHT.LINE._
T. DAVIS P92-1C7 REES P328-331

1C 11 1? 13
._PARALLEL_AND.PERPENDICLLARAINES
T. DAVIS P1C8-116 REES P324-327

14 15
DISTANCE_FCRMLLA
T. DAVIS P49-91

16 17 18 19 2C 21 22

T. DAVIS P133-147,2C6-2C9097-412

23 24 25 26 27 28
_CIRCLE
T. DAVIS P2C9 -?33 FAWCETT P333-345

29 30 31 32 33
PARABOLA__ .______________.

T. DAVIS P234 -265 FAWCETT P346-356

34 35 36 37
.ELLIPSE _

T. DAVIS P266 314

FAWCETT P42-51

FAWCETT P308-311

REES P332-336

REES P345-348

REES P349-352 FAWCETT P359-370

18 39 4C 41
_ HYPERPCLA.-__
T. DAVIS P315-358 REES P353-355 FAWCETT P373-383

Mill=

42 43 44 45 46
SYMMETRIES .ANC ASYMPTC TES
T. DAVIS P148-180 REES P338-342

**ANALYTIC GECmETRY PRETEST AND RESCURCE VATERIALS**ROCKHILL**NOV 1970***.
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FAWCETT, VANNATTA AND CARNAHAN - ADV. HIGH SCHCCL MATHEMATICS
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